Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.045; wR factor = 0.105; data-to-parameter ratio = 19.3.
The title compound, 0.535C 28 H 21 NS.0.465C 28 H 21 NS, was synthesized by palladium-catalysed amination. The structure is composed of two isomeric molecules, viz. 10-(2-methyl-4-phenyl-1H-inden-6-yl)-10H-phenothiazine, and 10-(2-methyl-7-phenyl-1H-inden-5-yl)-10H-phenothiazine, in the refined ratio 0.535 (12):0.465 (12). The isomers differ by the localization of the double bond in the cyclopentadiene ring. There are two sites in the structure that are occupied by the isomers. The respective isomers are occupationally disordered in each site, the refined proportions being 0.640 (6):0.360 (6) and 0.43 (1):0.57 (1). Moreover, each isomeric molecule is chiral; due to the crystallographic centres of symmetry, the molecules are also present in enantiomeric pairs. The crystal structure is stabilized by weak -[CÁ Á ÁC = 3.389 (2) Å ] interactions.
Related literature
The title product was used to obtain the pertinent ansazirconocene for isotactic olefin polymerization study, see: Voskoboynikov et al. (2006) . For a description of the Cambridge Structural Database, see: Allen (2002) . For bondlengths data, see: Allen et al. (1987) . For details of the Buchwald-Hartwig amination protocol used in the synthesis, see: Yang & Buchwald (1999) . The cocrystal 10-(2-methyl-4-phenyl-1H-inden-6-yl)-10H-phenothiazine-10-(2-methyl-7-phenyl-1H-inden-5-yl)-10H-phenothiazine (0.54/0.46) M. V. Nikulin, A. Z. Voskoboynikov and K. Y. Suponitsky
Comment
The title product was used to obtain the pertinent ansa-zirconocene for isotactic olefin polymerization study (Voskoboynikov et al., (YEAR?) ). Herein we report the crystal structure which was synthesized by Buchwald-Hartwig amination protocol (Yang & Buchwald, 1999) from the mixture of the 6-chloro-2-methyl-4-phenyl-1H-indene and 5-chloro-2-methyl-7-phenyl-1H-indene, and 10H-phenothiazine in the presence of lithium tert-butoxide and Pd(P t Bu 3 ) 2 in toluene at reflux.
The title structure consists of two independent isomers ( Fig. 1 ): 10-(2-methyl-4-phenyl-1H-inden-6-yl)-10H-phenothiazine (Ia), and 10-(2-methyl-7-phenyl-1H-inden-5-yl)-10H-phenothiazine (Ib). These molecules are situated in two sites (A and A') in the structure. In each site, the isomeric molecules are occupationally disordered. In the site A, the isomers (Ia) and (Ib) superimpose in the ratio of 0.640 (6):0.360 (6), respectively, while for the site A' the nearly reverse proportion 0.43 (1):0.57 (1) is observed. Therefore the total ratio of two isomers in the crystal structure is 0.535 (12):0.465 (12) which is in the reasonable agreement with the data of a 1 H NMR study which showed 1:1 ratio.
In the title structure, all the bond lengths and angles show normal values (Allen et al., 1987; Allen, 2002; CSD (2007) , version 5.29). In both isomers, the phenothiazine fragment is bent relative to the line connecting S1(S1') and N1(N1') atoms; the corresponding interplanar angles equal to 147.72 (3) and 147.69 (4)° for A and A' site, respectively. In each isomer, the six-membered 1,4-thiazine ring adopts the boat conformation. In each isomer, the indene ring is nearly planar (the mean deviations are 0.025° and 0.043Å for A and A', respectively). The indene rings are nearly perpendicular to the mean planes of the phenothiazine fragments (the interplanar angles are 84.24 (12) and 86.49 (12)° for A and A', respectively). The phenyl substituent at C5 (C5') atoms is rotated out of the plane of the indene ring (the interplanar angles are 41.96 (13) and 42.8 (2)° for A and A', respectively). The relative orientations of the molecular fragments are plausibly influenced by the steric repulsions of the closest hydrogen atoms. The molecules at the site A' form dimers by means of weak π-π interactions (C4'···C15'(-x, 2-y, -z), 3.389 (2) Å).
Experimental
Under argon atmosphere, a mixture of 9.63 g (40.0 mmol) of 6-chloro-2-methyl-4-phenyl-1H-indene and 5-chloro-2-methyl-7-phenyl-1H-indene, 9.60 g (120 mmol) of t BuOLi, 7.97 g (40.0 mmol) of 10H-phenothiazine, 460 mg (0.80 mmol) of Pd(dba) 2 , 320 mg (1.60 mmol) of tris(tert-butyl)phosphine, and 80 ml of toluene was refluxed for 10 h. The resulting mixture was cooled to room temperature, passed through a short column with silica gel 60 (40-63 µm, d 80 mm, l 50 mm).
The silica gel layer was additionally washed by 300 ml of methyltert-butyl ether. The combined elute was evaporated to dryness. The crude product was purified by flash-chromatography on silica gel 60 (40-63 µm, d 60 mm, l 500 mm; eluent:
hexane/methyltert-butyl ether 20:1, vol.). Yield 10.7 g (66%) of approx. 1:1 mixture of 10-(2-methyl-4-phenyl-1H-inden-6-yl)-10H-phenothiazine (the isomer (Ia)) and 10-(2-methyl-7-phenyl-1H-inden-5-yl)-10H-phenothiazine (the isomer (Ib)).
supplementary materials sup-2
The yellow single crystals suitable for the X-ray analysis (in the form of prisms and with the size of 0.20 × 0.15 × 0.10 mm) were grown from toluene after a few days. 148.4, 148.3, 147.9, 146.5, 144.6, 144.5, 143.5, 140.6, 140.2, 139.7, 139.5, 136.7, 135.7, 129.4, 128.7, 128.5*, 128.3, 127.5, 127.2, 127.0, 126.8*, 126.5*, 126.0, 124.7, 122.2, 121.2*, 119.6, 115.87, 115.81, 43.1, 42.7, 17.0, 16.8 
(* two resonances).

Refinement
All the H atoms except some of them in the disordered region could be distinguished in the difference electron density map. However, they were situated into the idealized positions and refined in the riding motion approximation with C-H distances equal to 0.98Å for the methyl groups, 0.95Å for the aryl carbon atoms, and 0.99Å for the carbon atoms of the cyclopentadiene ring in the sp 3 state. U iso (H)=1.5U eq (parent atom) for the methyls and U iso (H)=1.2U eq (parent atom) for the remaining atoms. For the methyl hydrogen atoms, AFIX 137 command was used (Sheldrick, 2008) . In the A and A' sites, the molecules are occupatioanlly disordered, being a superposition of the isomers (Ia) and (Ib). The proportions of (Ia) to (Ib) in the sites A and A' were refined with isotropic thermal displacement parameters using EADP command to equalize thermal parameters for the corresponding atomic pairs: C1A and C1B; C1' and C1"; C2A and C2B; C2' and C2"; C3A and C3B; C3' and C3"; C10A and C1B; C10' C10". These proportions were fixed in further refinement. In the next step all the disordered carbon atoms were refined unisotropically. The disordered fragments of the sites A and A' were refined using the command SAME 0.005 0.005 for (C3A C2A C1A C10A), (C1B C2B C3B C10B), (C1' C2' C3' C10'), (C3" C2" C1" C10").
In addition, the following commands were used: DFIX 1.492 0.005 C9 C1A C4 C3B C4' C3' C9' C1"; DFIX 1.464 0.005 C4 C3A C9 C1B C9' C1' C4' C3". (The target distances were retrieved from the Cambridge Crystallographic Database (2007 Version; Allen, 2002) . Moreover, the above mentioned EADP commands were also applied.
Figures Fig. 1 . The view of the title molecules, showing the atom-numbering scheme and the displacement ellipsoids drawn at 50% probability level. The hydrogen atoms are shown as spheres of arbitrary radius. The major-occupied parts at the sites A and A' correspond to the isomers (Ia) and (Ib) respectively. The disorder is also shown for both sites A and A'. Bonding in the minor-occupied part is presented with open solid lines. 44 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0209 (6) 0.0239 (7) 0.0257 ( 
Refinement. Refinement of
